Introduction
The area planted with soybean in Argentina has increased steadily in recent years along with the reduction of the area sown with cereals such as corn or sorghum. This affected negatively the soil quality [5] due to the small contribution of stubble and its high rate of decomposition, resulting in a negative carbon balance and decrease in organic matter content of the soil [16] .
A possible alternative to plant soybeans and decrease the negative effects of this on soil quality could be planting soybeans in intercrop with corn.
In terms of land use, intercrops are considered more productive than their pure cultures [11, 8] due to the complementary use of environmental resources [19] . Production efficiency, in intercropping systems, can be improved by minimizing the interspecific competition between the component crops by limiting growth factors [19] . Competition can be regulated, among others management factors, by the density of components crops [17, 8] .
The productivity of soybean-corn intercropping generally is higher than its pure cultures, which is reflected in productivity index as the Relative Yield Total (RYT) of 1.31 to 1.49 [2] , 1.11 to 1.15 [6] , 1.09 to 1.11 [20] , 1.18 [18] , 1.1 to 1.22 [1] , 1.3 to 1.45 [13] . However in some situations have been reported RYT less than one [6, 18] .
Higher productivity of this intercrop system is achieved by a soybean lower productivity, whereas the corn productivity is unchanged or even increased [10] . In this regard, the sowing of twenty soybean genotypes between corn rows produced a soybean yield between 17 to 42 % of the pure culture, while corn yield was between 81-108 % relative to the pure culture [14] .
The objective of this work was to evaluate the effect of corn density on grain yield, dry matter productivity and carbon balance of soybean -corn intercropping system.
Materials and methods
The study were carried out in the experimental area of Faculty of Agricultural Sciences of the National University of Cordoba, Argentina (31°28'42.57 "S and 64° 0'27.50" W). The treatments were pure stand of soybean (PS), pure stand of corn (PC) and four intercrops varying in corn densities: 1, 2, 4 and 8 plants*m -2 (named SCI1, SCI2, SCI4 and SCI8, respectively). The array of rows was one row of soybeanone row of corn, with a row distance of 0.52 m. The first experiment was sown on December 20, 2006 while the second was sown on December 27, 2007. In the last all treatments were evaluated except SCI1. Soybean density was 40 plants* m -2 . The plots were constituted by five rows in the case of PC and PS treatments and six-rows on intercropping treatments.
Soybean cultivar was SPS 4500 and corn hybrids were SPS 2722RR in first experiment and DK864RR in the second. The biological adversities were controlled chemically and weed control was complemented manually. Crop phenology was followed on the basis of appropriate scales [7, 15] .
At physiological maturity of both crops whole plants on a surface of 4 m 2 were harvested manually. Samples were placed into drying chamber at 60 °C to constant weight. Total dry matter (TDM) and grain yield (GY), were obtained.
To evaluate the grain and dry matter productivity of each intercrop treatment, RYT [11] 
Results and Discussion
The dry matter production of soybean was affected by competition of corn with the exception of SCI1 treatment in 2006/7 ( Table 1 ). The negative effect on dry matter production of soybeans was higher as plant density of corn increased. The dry matter production of corn increased with its density being the highest values in PC, SCI8 and SCI4 treatments in 2006/7 and PC treatment in 2007/8. The higher total dry matter (soybean plus corn dry matter) were obtained in PC, SCI4 and SCI8 treatments (2006/7) and in PC treatment (2007/8). . It has been reported that given a reduction in water availability, corn in intercropping with soybeans decreased productivity in lesser extent than corn in pure stand, while intercropped soybean decreased its productivity higher than pure soybean [12] . They attributed this behavior to that corn intercropped with soybean is favored by a greater availability of resources, which favors not only aerial but their root growth and thus achieved a greater capacity to explore resources such as water and nutrients. The opposite occurs with soybeans, therefore water shortages significantly reduces its productivity in association with corn. Under stress conditions, intercropping yields could well be less than sole crop yields because of increased competition for moisture [9] .
CB was positive in SCI8 and PC treatments in 06/07 season, while in 07/08 season was positive in PC, SCI8 and SCI4. The other treatments showed negative values of CB, highlighting PS with the most pronounced negative value ( Table 1) .
The results are inconclusive about the productivity of soybean-corn intercropping systems in relation to pure crops. While in one season the productivity was higher in intercropping, on the other, no intercropping achieved RYT greater than one. Possible causes are attributed to differences in amount and distribution of rainfall. Considering that, the use of weather forecasts can be used to determine the chances of success of the soybean-corn intercropping.
Soybean-corn intercrop may be a promising alternative in view of the sustainability of soil resources to have positive values of BC mainly when corn density is medium to high.
